A high-throughput screen for genes essential for PRRSV infection using a piggyBac-based system.
In this study, using a dual-functional, piggyBac transposon-based system, we developed a method to systematically decipher the host genes that may be associated with porcine reproductive and respiratory syndrome virus (PRRSV) infection. A Marc145 cell library, which was randomly mutated by transfecting piggyBac plasmids, was challenged with PRRSV. The surviving cell clones were subjected to inverse PCR and high-throughput sequencing to map the integration sites of the transposon. Detailed annotation of the genes flanking the integration sites allowed us to generate a ranked list of candidate genes. Among the predicted genes with a high priority, four genes, CDK17, RNF168, BCL2L15, and TRIM33, were strongly correlated with PRRSV infection in both Marc145 cells and porcine primary alveolar macrophages. This study not only assists in identifying the genes essential for PRRSV infection but also confirms the possibility of using the piggyBac system to study other virus-host genetic interactions in a high-throughput manner.